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— (54) Title: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT, AND DRIVE METHOD 
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voltage level at its gate by allowing the signal current (Iw) through its channel, and 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a 
held by the capacitor (C) to flow through the light-emitting element (OLED). 



(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
^ of active elements in the pixel, thereby 

V OLED providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFT1) generates the converted 
a capacitor (C) holds the voltage level at the gate 
current level corresponding to the voltage level 
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*38&Jfli. WtSxi/^ ha/K * y -t?:/x (EL) ?t^©> I^i:<totJ¥ 
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*nsEE(ct&bT@^0saw^b^-So fcbr*r*xu* h 

o;U$*yt?>X (EL) ttm*m^tz7?TJ 7v Y 'J ?XS©®&^gH 

-efc, S*Ki/ < j:lifp{i«f B ^ffl^/w^t^«l'C*So L-frUttflT^ *7i/-r 

tutttK w«iELr^^yui'ii=s-®^(c36^^wt-s^ mmn^itmx 
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hfi«l!litt*h9>^^©— ETFTFTi 

ppi?«^**) \z£-ox®®?z 0 :®T^f^7 h u nwtiEL 

T^yu^tiM^U^B! 3 ? 8 - 2 3 4 6 8 3 ^&&K§li*SftT*> »K 

Itfftxl/^ ho^$ (EL)^T^^o EL 

*fea6, OLED K> fc*tfn*£***0, 

tt#-f t O L E DdRS feO-Ctttt < . (C«n5***lw 

*POLEDOT;-K (AS) liVdd (liltt) ctt»*n*-^ *v 
-K (ttC) «TFT2©KU-f >C***nT^«. TFTl©Y-h 
ttjfcJEfcs c anfc»tt3*U V-^lif-^»d a t aKlftttStU KU-f > 

W**»fE3 7fe3E&s c a n*l«tU r-*&d 

a t alzmm.ftnZ&'tT'-jrn.VLVwZftlm-fZ t r TFTl^ilU 

. ME»scan*M*«»fc-r*fc, TFT TFT2tt« 
StKHCx- d a t a frt>® 0 *t$n*#> T F T 2 © Y- h«tttt«J»«* 
CCJ;-, X&miZ&W £ ft*. T F T 2 LT36***0 LED ICSfc*! 5 mflfc 
ti, TFT2CDY-h/7-^IB«EVgsCl6bfcfl[tttO, 38***0 LE 
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D {* T F T 2 £3 o Tfft& £ ft 3 tiftft (Cft V tt Z • 

ST. TFT2®FP^V/V-XHIi:iin5S^Idstt5i> dft# 

OLED{c^n-s®i!im2is-e*-5o TFT2*<fi»fi«-e»frr5t>©frst 
N i d simT<D3$.-c%znz>o 

lds=u -Cox-W/L/2 (Vgs-Vth) 2 

= U • Cox -W/L/2 (Vw-Vth) 2 2 - (1) 

cc-eco x«miiffi^iao©y- F&are&fK &T©5£T*4x.$>ft£o 

Cox=e0«er/d — (2) 

(1) (2) 5S*K Vt hliTFT 2 ©ga®£* U tfli+t'iT©^ 

»«*"c»ft*-&sa*tt*©ao-e** 0 ap*>. iMiiMfcfc^Ttt: i d si* 

af>> 0LED©Wtttf5ofcu:J:*>Vd s*H£l&b-"Ct>. j9r5gg©©i&mffis I d 

»cic»*ui>i&ns*-e-jft3i*-f ©h, ole 

Dtt-je©WfltC83fc**tt'f*. C©.J:5ttH**B2©J;-5lwV h 'J 9 

®2tc^f «k5c; ^©g^Sli. Hfr^©^2^-T^^ (M^tfNTS C& 
%\zVt^tc7U-AffiM) Tmmz 5*a«?-rsfc©©j£5lB»s can lftSs 
canNt, ®^2 5 £&Irf <5fcaD©5?&1i?8 (f-^tVw) 
-^Ifcd a t a h »J ?Xttc:8i2^:&nT^<5o ^2iiSs canlMsc 



3 



WO 01/06484 PCT/JPOO/04763 



anN(i*2iM»H«2 li:««*n«-^ r-*&d a t a lir-*f&I* 
»Htt2 2fcfc«Sn*o 3taE»WttH»2 1 C J: -»*CJ63H» s canals 

fr&VwicJ: - 
tSo JMfcvh'J^xfi©**Wett> *W*(c«n*****tt* SIRS 

*«lC-r*fc«K OLEDfcTFT2©*«bT^«. OLEDli, a«« 
SI 0, WtSELBl lRtfARWil 2**KEfefct>©-e**o 1 
0 ttH^«ir^» UT*> 0 0 L E D ©7 y - K k bX®m U «*."« I TO^© 

&Emsi 2tt«BT«aM*an-c*»>, oled© 

*V-KtbT«ffi-r5o ^mmgl 2 tt0f*©**«ttV d d 

■Utt^TV**. TV-K (jEILS-AM) fcUT«W*aWWil 

0©Jb(CiE?LfiSi^JitU'CD i amyne«IU *©±Kfc^i&i§II* 

mmi2Z&mtZo ^ AU3li> 8-hydroxy quinol in 
e aluminum^bt^, c©J:^tt«l«a**T*OLEDtt- 

EE (1 0VSR) ^EWr*^ «^5E?L»+ir UT©ftA*«C t>, 

^^A^nfcm^«k0^^nfeia^{wj:s5i3ti:#x.^n^o 

tft 2 (i^f5 * % mm i © ftfc h ms 2 1 , 
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*©±ffiKg*a£ft/cy- Mft*JR8 h&£K 3 £^UTY- HS 

m 2 ©±#l::Efc & ft 4 tfrt>tl%o u©^fWR4li«l^tf^ 

& A 5/ »J ^ >«K^ £ ft * c T F T 2 1* 0 L E D (Cftfe £ ft 5 %m,®mf& bUZ 
V-XS> ft^^Ch^KU^VD^T^o f-+ **ChttT*y- 
h*S2 0fiJbl;:ttflt**<5o d<Dtf b^y- hfll&cDTFT 2 <«MIBII61SMI 5 IC 
JOtfcgSftTfctK *©±Kliy-*SS6&tfKl^>mS7 W&£ftT 
l>5o Cft £©±Kligfl©JIfig*&ijil& 9 ^ LTIH^ U/cOL E D^fiRJg^ ftT 
^<5<> tt*>\ 0 3<D0!IT-{iTFT2©Kl'-f :/K0L E D©7V - KfcJMSrr* 

7?f^7h'J ?^ItiELf>f xyi/^Kfc^TfcU tli&^ttT— 
JKK#5x£«±KJ&J&;*ftfcTFT (Th i n Film Trans ist 
or> »ih7>^X^) #ffjffl£ft<5fr\ Cftli^©Sfi(Cj:So 

*r®ELJg©Ty-K (BIS) tU, «a«2l«W#*lR-C*S I TO (I nd 
i um Tin Oxi de) ^tffl^n^ I TO li-J&lcWlSE LS#W 
^^ft/<C^MT-egcM^ft^Ct^<> C<DJ§£1 TO{iW*lELJI#^j£ 

„ 7f^7 TXi/!j 3> (Amo rphous Silicon, #«flR*> »J 3 
» ^^X5¥*(*:*il4*)«»Cift*-^^->rU TFT2*««n. 
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1 ©** ctm» *S*&ffl-rK*t»* 

^ismsi 2 a. tiELii immmnmi oatictu, tft 2 1 l 

©gffiJtKJ&BJrt-* h v y 9 J*9 tbtli, ^tt $ T FT7&<f]fflcF ft •£©#—#£ 
ffTCfcSo TFT<D»*i:ll!Ji*n*T**7 rXJ/'J a V1»#'J ^ 

c©8*. ^-£«±KJ&J£bfcTFT'Ct>. Wth (Mtft) 
h*<tf£o<|tSL !«*&© (1) StKfcoT, OLEDC^lifSI d s li® 
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(1) «©*/<5/-*©«&otMColvt&B»©£fc*<ff*-*o 
±EO^7y-^0«^^lt Jd*©J:$fcWW©tf&-3S©#ft 

© m^-t*^ o &t ftjrr * * s cniif^^H ©mis c 

*»PI©i»MU W*rti»©tB»**©4^tf&^*i::J:£"*\ «3efloiEW 
. «.3t36»Rc;«-f ! -^»©2!£Sia5KSS**i'C^-5t**-, B»«*©ft»*S 
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SiiiEg A8B K £ o T JR *) ii * ft WE* * * * 

CttfclEl/^tWt*. XfcfTEMMm, SifEgg&Jflfclty- l*aS 

ifL^h^^^x^tD Ku-f >tv- h toisiKjfASftfcx-f ?*fliift&y- 
&.mmm&&7- ha*»»* r 5 > s>**© Ku-r > ty- h 

tTV _ X £g2£tt-smBEU^£7-Hc£tfbafr£--;^ t5EX>f »f» 

HHMMrewu maum** y-K Ki/-r>. v-xwt^^i 
- ha«nt»*h9>^x^»; i9EMiw««F*nfc*£Eu^*y-ncs 

wEaetftffl»»y- hsm#8&$ h 5 >^x*©y- h tHfE«»ffl 
ift»y- haaisijfc*h5>^x^<oy- ht*<e8?^s?tssnT*i/> h $ 5 

tt*«c-r*. «frEffiaiffl»&y-ha^a*h7>^x^ii. iXAtw 
■r**n«ift»y-ha«»»*h5>s;x^oijE«»c»*snT*jD. we^ 

»y- h sm#&n h ^ > *j * 9 \tm\ i mxwift u * © y - r \z w jm s ntc 
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m*\zm?o mmmwsmt, mmmBmzmm^mmmf- hmm^m^hy 
yv7.z*h vxm^m^tm^mti z ^mn.mz&m-fzftm^mzfitZo 

Yyyy**frt>tz*), mmmmmmmf- hmm^m^hyy^^^^ m% 

o Mz.xmszfflm^m\t. #mMmmMmffi£mmbxmsimftm?£iP&ft 
tt«urg < mm t> mmm^mmmm^m Lxmmm^tm^m^m^m < m 
mt<DM&£fflmLx^ &mm®m&MW*imz-rz>o m^^^xu^ wm 
mmmt: mm&mmmur- vy yvx^^m-oxmm^mi- 
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Bttimv- h a*iM»* h 5 > i> x * **** y- mcw* s nfc*E u * 
s»ut^*o «iaiifc»cj:oTff»*nfc«BEi/><**T*ii*tr«r 

ccd&£. bIj^SiTO, Y-K h^2/fttfv-***r*«IY--h- 
a*|fl»»h5>^^**^*>*0. WEHft^RWu i<rEi6&Y- rami* 

»* h 5 y- htv-^isi©mBE«-ie±»f btY- hrcBUtadns* 
*=rr*«*Y- hawM**^:/*****/^*^ mEiemspiiras 

sn^ffEjftfty-hawJftSh^^^^oy-hcwflDSti^smffiu 
***T*i»r*. «vM*. ttEcmt*. y-k Ku-fvacFv-x** 

*&&y- ha*siyft*h7>yx^©y- ncusaEsnfloWEEBEi/^^w 

EE 1/ ^^*lfE««ClMW 5 BfmE&ft©f&*8©€ft ^ WEI6» 
Y- ra*JM»*h 5 > Y- hKW»*n*^#«EEU^*T*mE 

o 
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sac «kox*iai3*i*x-r * f-fwrnv- vmm^m^ h7>^i:i-,-c 

MOLEDI^td i£Bft£-r*K ±i2S&-#^L3IEg©#&l;:J;oT, 
- hS^^h^>^X^^TFT4 irgfo ffiUfc&BjmTF T GiJ&h? 

n*4t|&A *> u a > h 5 > s>x * nc if a: < h s«£ft& Y^yvx** 

Hft^fcLT8ffl«^tgT£So ST. ff«ff?R©»;l&#B#, TFT nrijfe-r 

£«, «£&*B#l*TFT4t::J:oTTFT 1 ©y- h • *XT 
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lw=jal'Coxl«Wl/Ll/2(Vgs-Vthl) ! - (3) 
£CT&'^-*©E5*l*firlS (1) 3®*i£K*rf 3o OLEDKfifc 
drvtn^ I d r vtt. OLEDUnRfcttttStlSTFT 

(3) 5$©vg sK-g-f *0-e, TFT2*<i&ftm«"ci&^-r5i:^-rn« 

Idrv = //2-Cox2-W2/L2/2 (Vgs-Vth2) 2 

... ( 4 ) 

I Vds I > I Vgs-Vt h I - (5) 

TFTltTFT2tlt /J>$ttH*rt»tci5»bT^«*nSfc«> 
, mjttl=/t2, Coxl=Cox2, V t h 1 =V t h 2 t#x.£ft3o 

-rat. c<Dt£ (3) scrcf (4) «fr&MicKT©«*<»jMi*o 

Idrv/Iw= (W2/L2)/(W1/L1) - (6) 
CC-eait^*^!^ (3) stRtf (4) 5$K*>lrVC. A. Cox, Vth 

# N (6)Ji;tt:n60^7y-^*t*4^©t, I d r v/I wOfitttCtl 

flRtfWl =W2, Ll=L2t 
mtttltt. Idrv/Iw=K -fftfcfc Iwtldr v*<H— ©*fctt*o 
*ft*>5TFT<Dflftttf&o#t::J:6-*\ 0 L E D(w^n5^i&S8fe I d r vti 
„ JEWCflHHtilkl wtH-ttt*©^ Iij|itl/T0LED©IB*IIK*JE» 
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1, W2, LI. L 2®mj£Pamz£-oT I wt I d r v©tt(*S&K2fe&e>ft 
5U fcS^liTFT 1 tTFT2b%m-2>TFT'Zm%tZZtt>*m-Z& 

So 

OLEDKisfs-f c t#T£*#> JgK (6) sttUtitf* Iwtl drvtW 
li> (1) xUc^L/cJ;?!^ Vwt I d r v t#TFT©#f£Ktt#b-C#i& 

fcTFT0#t£©9^ ^t'J7SftK//tt, MSKcfcoTglrr*;: 
ntl^o C©&£ % ft*mVte (1) ^{C^oTs IdrvK CR^TIiOL 

/HLX (6) Si'e^x.^ns I d r vOMOLEDCMftS, 

FT2^»;-TM«Tl6^-r5a^jro^Tt)W^-C*So fttfrS, TFT 2 
# U -T««-e»ft'r I d r wti£JT©5trt?4x £>n<5o 

I dr v=#2 • Cox2 -W2/L2* { (Vgs-Vth2) Vds 2- 

Vd s 2 2 /2) - (7) 

Vd s 2liTFT20KU-r> • V-XfflmEE"C*5o CCTTFT1, TF 
T2tiiE*£UTBEif SnrfctK fC^Vth 1 = V t h 2 = V t h^OS: 

•o^o-rst, (3)^ (7) ^vgs, vt hzm&-rzctfrv%T 

Idrv = jt!2 - Cox2'W2/L2* { (2 Iw L \/u 1 • Cox 1 
• Wl) 1/2 Vd s 2-Vd s 2 2 /2} - (8) 
C©&£ % Iwtldr vOMflltt. (6) ■5tt#ttttlt«IMff»ctttt 
(8) iCKf*V t h^ScftTWjr^Ci^ Vth©«e>og ( 
Mrtctf^oi^Stjio y hg©tf<?o#) i:j;,t Iwtldr v©&!## 
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£©I w£S#&frC td^oT. HfrM© 1 d r v^#-Sdt*<"e#5o fctffb 
. /t o x *<Ii«-C«bo < J; 9 W^lt ^nb0fi:<t-9T, #£© I 
w£x-*&K-£x.fc*g£T't>. (8) &,frh>&£Z I d r v©ffllitf bo < C 
t ICtf S <DT\ T F T 2 lilfliecD <k "5 izmftWVWlfflr £ 2f#M JU^o 

£A:TFT3 tTFT4£8n>cD£2&K£oT»U «&#&7l${::li 
TFT3lc5fc/ioTTFT4£o f f ttfflfT* d «t^<k 0M£ U\, *%WK 
#5HmEI»(l^^Ttt. TFT3fcTFT4li, ^-#€^-f 

/j:<v tft3 tTFT4 t{i^-*fejin^5^m^^^r$»t). -en**n© 

TFT4#o f fttlttSi^^t-SCt^ilV, 

£7^ TFT 3. TFT4^-&n^nSii©«iSl^<}:^T$i|jap-r5^«. * 
£&*&7&s ^$S0»<!:o-CTFT4*on^iU jt2E$WT*® 

^^firt-^ct^-e^^o c:ntt> TFTi©y-b - Fi/O, r#tft 

2©^- hM&& TFT2©y- hSBElJTFT 1 ©Ll^ffi (C 
nttTFT2©L#V>fit^<a^Ll>) ttttK TFT K TFT2*i:of f 

ffiMSft«Yb£tf£Ci#nrtrefc£o R. G. B©^45(r^2©^2^^ 
UK. BI}MWIWI*l»fci*^ &7fc$fI8©M£ (duty) 

c: tjc<t otwo l e Domwimffizxz < -et 

0 1 ti, ^©®^0gS©0!l^^IaI8S0-C*>5o 

02i*> se*©s^fi©«^^-rya y ?@-e&So 
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men, 05 omMMmiz&vz&m^otitMoMZTTs? mmm-v&Zo 
® 7 it, 05 ®mMM®izfrfrzwm®m&&% btcmTP&momf&mzTfit 

Zfa y ?0-e*£ o 

0 81i> 05©^Jfi^©^M^fllI«S0TfeSo 

0 1 2 li, 0 9 ©£^$©i£^0y £*ir®&0T£> So 

01 3li. 0 9©^»gg©^0!l^-r(5IK0-efe6o 
01 4li. 0 9 0HJfi^©^fi«^t-|sIK0-C*)6o 
01 5li. *%Hj(r^^@^|5l?S©jS!l(D||ifi^gB^-riilgSl-c^S„ 

0 1 6 tt. 0 1 5 ©nsfi^S8©^^^^-r@»0-e^5o 
01 7t±. 01 5<Dmm&m®mMMZ7ji?®i&m-e$>Zo 

01 8li. ^|gHJ(r^aif^|5IK©fib©^iffi^^-ri51SS0T'*So 

01 9 ti. 01 8<DmmMi&®£mi£&?®®mT'$,z>o 

02O(i. 01 9©0K(C*JJt^^^m^T'li^©^tt-^9^^M-r 
£/ca6©0T&6 o 

02 Hi. 01 9©SUfe^SI©^0!J^-rieI^0TfeSo 

02 2«, 01 Q0mMMm<Dm%®zm-?®%m-eibZo 

02 3«> 02 2©®&&tm*ti!8&©£&ffi v?>yx?%fatizmm®& 

£^-0T£5 o 
02 4li, 01 9©llifc^J&©g^0(J£*«K0T&So 

02 5 ii s 02 z<b®&&tfmmn®T-9un,&*m-tm-ehz><> 
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@2 6i*. *»wii^*w*ia»o*ii©*i*»»**"**H» H " c ** 0 

0 2 714, *J|iHI=^*WIW»®«®*>l**** rfil * H ' C ** # 

fflb7>^TFTK f iE Lf W^^^f^l^Silli^ 
«B«lf5W»fflh5>S?^^TFT2©«l, SfU©«$s canAOWJPCi 
o ?B*SK tf-^datat fc t < ttM-T * *&H h 9 > * * * 
TFT3. ^2©t$is c anB©«»KJ:oT*£ii*«IB'H::TFTl© 
y_ h . KI/-f>*ffl»-T*X-f »f-*b5>s;^TFT4. TFTl©y- 

LED^^o 05-CTFT3liPMOS> *©«fc© h?>*X*l*NM0S 

£MCtt, *©-#©ffi*£TFTl©y-Mw&&3*U ^©W^ttGND 

L ED©T y — K (US) l*jE©«WIttVddK:fcl*3*lW* 0 
m*m^ *mWKfrfrZm7F&mK. c anAWs can B£HS 

Kir. 4Ht« s c a n A. s c a n BR^f-^ftd a t a ©£HSBfcffi3 
. mi&&®s c anA^$nfc^Sff-^»d a t a 1 w 
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&gpii % y-K v-x, Yvjy'&V i f- j r*)\'*ffix-K$L&mMWk\- : 7yy?> 

^TFT 1 t> *©y- Mc&&Lfc&*Cfc£3X-C^£o £&ffi8Jgh^> 
^X^TFT 1 li> m^XU^X^XM^SLttit^B^^l w£fuiaf-i'* 

FT l © Kl/-f y t¥— h bOfflUzffiA&tlfc^J ";ffflfi h5 >^^TF 
T4££//T?V>So X^^^fflJilih7>> , X^TFT4li. I wOE 

Kg&-r a m izmm u ^siffl^ h =? > v * ? t f t i 

0KM>ty- h**aftlcttttbrv-X*S*fc-r5«BEl/^*TFT 
l©y-Hc£i?b«>£o X, X^yf-ffl^h5>^X^TFT4li. mEEl/ 

h stfc tiizmm u/d&mc £t f t i © k w >^ 0 ut-r <, 

X^TFTl ©y- h r 7 > T F T 2 ©y- r fcjWttfcCfc 

Sfe$ti*c^7 i/>M7 u i womrn u<ji> tmmmmo 

WU^Jlt W« t * ® K 1 /Co gf&ffl h 5 y VTs * T F T 2 «> 
IIrt-C)itIEt5milih7>i?X^TFT 1 ©j£&K0j£SftT:fctU ^ 
Hfflllih7>^TFTl t|lJ^©gamE£W-f So &16ffi»&r5>$>X 
*TFT2{i$&fn&irclifPU *©y- McWSnStlfcmEl^l'tiamEt 
©UlClS bfcTOS«£36*ffrPO LED izffito 

©j£S&s c an As fT2©j£2&s can B 
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o 0 5 (DWZ&s m 1 ©«& s c a nA^fil'^ * 2 Ofc&M scanB 
«l/^tLT^*« SjlSi^IlR^nfcWef-^^d a t aK«ifc8i 
C S *tt«-r * C C J: *K TF T 1 C»l»t «Cl6l5fcflr*«* I w#«ft* 
o WMtCSttWK««iri6UTll»**iSpr*tMl6ife**. -©££> TF 
T j ©y_ j, . y\sJ vSliTFT4^ < ko-cmmW(rS^^tlTl^©'e (5 

) 3&watftu TFTittWiw^reiftt*. ^ot, *©y-i* • v-xra 

Kl* ( 3 ) 5£-e^t £ttS«EV g s #£-f £<, W l ©jtS& s c a n A 
, 8*2©«ISls canB^l^SSm. f*L<li> £ 1*81 2 ©t£S& s 
c anB^fil/^tUTTFT4^o f f ftSSt-T-So iniU-^TVgs^ 
£ttCi::J:oTm£Stt<5o &K$fn©7feS&s c anA^U^tUo f 
f tfffilt-rsciKJ:^ BfftiaKirx-^&da t a t*<*ft»tcit»r*n* 
©-C. Wtif-^ida t a£frbTgfl©®5^©^£&*£*T?^ 

2©«&s c anB^^t^^^-CliW^-C^^^^fe^A^ *©& 
ttffiKOI^* (0»J*tf&©B^©§£&*-r--*) t§nta^, TFT2li 
TFT 1 fcY- hscfv-x^*ii^$nr*>0x ^o*ic/jN£ttH3ti*jS&K 

jfffgbTJ&fifcSftT^*©-?. TFT2#tt»*tt-e»ftUT^ntf. TFT2 

««n$««s» (4) a;-e#x.<=>tts cn^-rm:*)-6***^0LEDn*n* 

CM«I dr vitt«. TFT2*ttft«ttr»ft3tf*Kli, fgtfJt^OL 
EDr©mE|5$T€-%^CtT*)/j:fe (5) i^ljfcfc-f V 
d dK#*.*ltf&V\» 
±E©&l&KJ;ntf. H^^OLEDIwggnSSijS I d r vlift© (6) 5fc 
I dr v= (W2/L2) / (Wl/L 1) • Iw 
•C#*.«s>*U TFT©#tt{*«i>o£Ki:£1\ JEmz I wlz&mbtzfebttZo 
Itmfe&V&Z (W2/L2) / (Wl/L 1) Ko^TIi, 
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l^Zttf&Zo Z(D£oft®&l^ (W2/L2)/(W1/L1) =1 

/\ o o ttizzoizmft-f til*. (6) i wtt-cii i /zAt^co> m 

±E09Tli, T F T 2 MUSTif^t 5 1 1^ Ifc^, Wi&Lfcfcfcy^ 
TMig5-C®i^-rS^lco^Tfe*:|6Bj|i^-e^5 0 -ffcfc^, TFT2#U 

-T««-CS6^^«^li, l§^^OLED(C^tl^m^I dr vliTO (8 

) 5C 

Idrv = /i2-Cox2-W2/L2* I (2 IwLl/jul • Cox 1 
•Wl) 1/2 Vd s 2 -Vd s 2* /2} 

-e#*£ft£ 0 ±^;{cfc^T. vd s 2imytm*OLED®m.fe-m.fc®&£ 

mftm+OLEDZffitlZmffi I d r \lz&^T&£5o Vd d®*tttJB** 
^OLED©#f£#i**£ft*llf I d r v(D*0HStl^ Ct^4o -©* 
IwtldrvoTOi, (6) «©«l:^ni:|itt/j:ifc«H««ctt/x6tt^A< 
> I w#i*x_£*l*i{f. (8) ^^Stfc-TI d r OLED^n-5K»m 
iifSKttSo (8) SCIiVt h^*nT^^Ct^b> VthClfboi ( 
®ffift©S?!t&©lf £o£^S2i£n», h®£D|iA>o$) ICtoTIwt I d r v 

o £©«k5K. TFT 2 £V-T^T'IMfc;*-fr &*&M#©Jl£lw.tfc 
^TTFT 2© Kl-f > • y-*IH*Ej&</h£ < T«rtrfc». 

0 7 l*. 0 5 ©Mm ®jeS£-? h »J * xttctt^Tfllifc Wzmm&&®WV$> £ 

o ^oiftOTciiiits, 5fc-r. mkx9-h'<** (vsp) ^>7M/ 

1 9 



WO 01/06484 



PCT/JPOO/04763 



BB2 3ia*$tl5 0 jfcg&SftlUi&A 2 1, jftEMftlHttB 2 3 l*VS P 
fcgttfctk M2o y ? (VCKA. VCKB) CRffll/T-tn-en* 1 ©£ 
SiscanAl-sc anAN, &2©3t2E&s canBl-sc a nBN£ 
H&jlfl-f <5o 3-r-*&d a t atcitI&UTm^«CS*<7 i -^lil^i!lIsIK2 

f£o fcfc'U VCKAIi, VCKBCStU 2 4 CkotWCl 

g^ntl^o CttKJ:*), 0 6tr^Lfc<J:9{C, 8r2©«&s c anBA^ 
1 ©^2^s c a n A{c5fcStoT^3i^t^'5o 

„ TFT 2 a fcTFT2b0 2o©h9>^^^**WK*»Ufc^*y- h 
ftSfcfcU £*:0 5K*>ttSTFT4£. TFT4 a £TFT4 b©2o© hy 
y>J7s9%mM\z&&\,tz.9zrn,>f- hmmzLtcbO-CibZo TFT2aiT 
FT 2 bRtfTFT 4 a fcTFT 4 bte*ft-e*V?- h**il^^4 v X'C^'S<D 

PTm « 6*n©^B*M J: o 7 HFOU-^**^** 

0 c©^ae>> u-^*»*»>L^»^Ktta*©h7>^x^«wicttarr 

0'J-?lij|x^5frb"eJb6. 0 8 ©TFT 2 a iTFT 2 b©«l:9#*$J£ 

£tni^ 'j-^msfej&<^^ctc<koT. WK-tfo cs^-tfa) ©^^ 

^Il/^pWK'^t^^'J v h££-f£o £/cTFT4 atTF 
T4 b©<fc9tt8lJj&££ntf. §*C(C*tii*nA:8?g1f^^-^"e^ 
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®*&£8tJiSU 1 o£fcl*2oJ!iUi©i$Jgh7>^** (TFT) 

v^8Pt5;i^®^5, itr$©0 5K:^Ufc®3?ii&-ei*> tfti t 

TFT 2 ©#t£ (Vth^ttif) ^SV^K^r^KHtt-sTV^*^ 

I* ( 6 ) Iwtldr vfrjEmizttttmLtl\,^mtkfr&Zf)\ 

FT 1 ©fife, Ml ©j£2E&s c a n AOftJflUCJ: ^TMftH&ix-^&d a t 
at£8^t>L<ttii»r-f-5 p5>i>X*TFT3, &2©7t£&s c anB© 
fcHIPKJ:oT«£iA*fflfa*KTFT l©7-r • KU-T >*«M&-f* h7>i? 
X*TFT4. TFT 1 ©y— h • 7 -X|ijmE£#£&#ifrr 

fiCli. ^©-^©^TFT 1 Of - ^©SSmiGND ( 

gii&mtfc) icttttdnrv^^ GND(c&£i*ffi£©-5£mfrct>&^o ssft 
f^OLEDory — K (US) li, «*l#<i-eiS^$n^Ty- mA(rg! 

^$nt^§, TFT3liPM0S, *©ti!s© p y >9X?&NM0 S*CtltJ£b 
I w©&&£5£7 Uc&g&ffi&Jg r 5 > 5>X* T F T 1 ££A»fr ^«Jt)Sib 

t u «#sftfc«E i/^**«aiffl»i h 5>^x^tft i ©y- 
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mmi, ®®mzimz$t&mm h7>^TFTi^ uTS&#3t* o l e 
«f^m **rr z-®*ma>%ftm*o led ©«^f b«e*t y - vm a c * o 

c©B£©KB2r8cttfc©a0'C&0x K»»J^*B1 OJC^fo 
ji*Wrtt*l©jt3£»s canA. &2©j£$&s c a n B£»Rttttfc"f* 
. 01 O©0tJ-Cli. *l©jfc»s canA«SI/^ £2©«l&s can 
B**l/^fcUTV*S. CCtf-^id a t alMIwOlttCS^ 
ttH-T*^ I w*<»**^OLED^ UTijgn £©£»<* 
O L ED07 ; - KiAliRA^ 0 L E D*«o f fttOWii^C*^* 
<B*.tfGNDttHl/*«tt) fcl/C*<. Cima^ TFTlCtWlI 
wMfctt*. cot*. T FT 1 ©y— h • Kl/-f >BliTFT4(cJ:oT«A 
ttCfitt$nT^SO)-e (5) S&WfcftU TFT lttfltf « 

*©y-h • v-*Hfctt (3) a-e^&nsiEVgs^tfSo & 

KfS 1 ®^2&s c a n A, £2©^SE&s can B£?HMR#tR£'*"&° 
<l±> *-T^2©«lis canB*ftWtUTFT4*o f f ttttfcf 
5o cniaotTFTl4UfcVgs^ICi:^§n5, ftC* 1 ©« 
&s canA*i|Wi:UTFT3^o f f ttSSi-TS C fcKJ: (3, B3t® 
Ktf-^id a t a fc 3 ft ^©tfttt^-JIftd a t a 

ttifcl wfcttft^tSf-^li, &2©j£2&s c anBA<#aRt4*W 
Trttfl%T?**&B3&<*«K *©fcttffi*©l* (B^L«»©H*©»*a*^ 

t^ntfi^, «v>t, Tj-mAzmi'tA't-tZo tft 1 ©v g 
s «** c c j: o tim» * nr t ©*e. t f t i *<ftft w$x®ft vx ^ n tf 

„ TFTl*»ftS**l* (3) sW>Iwlc-»U Cft#SP£. IgtfJt^OL 
EDK«n*«»*an d rvWS. olt>fW»IwA<»*«^OLED 
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ommnffi idrv t-arr s 0 tft i ££*nM*re$ift$-££K^ &itm 

?OLEDT©mffi&T£#&bT*>ffi (5) fttftftiL? 3<fco> +#*IE*tt 

-S^SId I d r vl*. TFT©#1£{*£oil<::J; &?\ lE^ir I wK-SrfSo 

7;- K*Uifc<. 38**^OLBD©Ty-K»4-*OiE*ttVddK*ttS 
n*CV>*-^ TFT10KM>«f^OLED0*y-K fc© 
mKP1- + *Jl>b7>yzi?TFT5frftA£nT\,^o TFT 5 ©y- Mis 
f£&&m&'Z®,&ZntcmWim<l r VCfflWSftSo TFT5£#A-f£Bttli 
% fS-^^tii^lwKi&igld r v^JH/^tbtTFT5^o f f Vt&bb 

*a*4«ll7tfc^ drv*ttI/^tbTTFT54ontt0tU IB** 
T-OL ED K&i&mSle Idrv *«*\, - n£W©»flM*H 9 ©0S8 fclfWefc 

So 

*0Mi&ft**O LED t&miZfe&ZtltcT F T 5 T F T 5 K-***. 

«$MWt*K:i£ bT&ft^O L E DKitn*m8lS£i£Wrf £ C fc^TWCfc* 
o MtlflWi* j£j£if&s can tWCSltfciild r v&frLTm-M&fa 
±©=S-®^(^*n<5TFT5©y- M:^?>n^o *WTMu 365fc**OL 
EDfcTFT 1 t©H(CTFT5^Jf A$nt*J()> TFT 5 ©y— l>m{4©#J 
acj:-,!, |g3fc^-?OLED{wgfen§S^^^^/'^7-r5Ct^T§So * 

sutiifl-T&So w>^rtu -^iz-Ac^ra^Tt-rst. mm 
¥&nmi*z.®T*.-r-<<Kitmbxm<ttZo vt^x, tft 5 ^$0® ut^ - 

>B#IS r ££Jg-f £ d t C J: *K ELf^^l/^ © Wffi«iK£f8 ffijaoi|®|£^ 
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Rfc© J: o r 9 y 9* * T F T 1 k MX 

l e d kom^mxntntmrnmnm v ? y t f t 5 *. mm 

mm h 5 y *X*T F T 5 li. **X*0 L E DOl«*C*W*»fc* 
o T«llJB«llh9>y^TFTli:»*»0LEDfc«0«U *»* 

l/C»*X*0 LED tftftftttBCft < * 7lW „ MI*C«»mi*« U 
■CWfcX^O LED CJfeftttStfl < * y&® OM£Z®® LT. £Ii3t©«?K 

■CMCfcKtt*. BP^> -^****K*tt*M*X©** 

0C«k, *»MK1 O^LlTfe 

Hi2lt, HS^bfcW*!!^©*©**^**- 01 2 " Ctt * TFT1 
OFl/-f >t«*«?OLED©*7-Kfc©B«FT8W»A**U TFT 

B©y-h. Ki/-fvBCttTFT74«l«l**U *oy-M**2©ft»8 

C anBrJo«ntW. TFTT07-XfcGND*ttfcO«C»» 

JftgftC 2#*«**VO>*. c©HIIW«»;&ftttH9©XXH»©»*fc* 

*ttl=P«-C***<. HTC^tSo ft* 0 

* 0 5fr*\ «*a**ci*. *3B»»tt-ei5R**ifcTy-KiiA«i/^ < 
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m*. c n d # ^ l& mm t lt o l e d k w»a<»tttt ^ £ o \z btc^m-c 

£10t£2E&s canA, H2©t£S&s canB^MiWh <t^« 
«nw#TFTlROTFT6*»ft*o STFT^ ?- h • V-*Hia<*n 
^ftT F T 4 &tf T F T 7 IC<}: o-C$H&£ftT^S©T\ fi&fn mWCWlfttZo 
MlOtlllscanA, IS 2 ©5£2$s c a n B&£3ftttffi£'?'&o - 
tUZ «k ^ T5t(CT F T 1 2fctf T FT6C4 Ufc V g s #&MC&tf Iff Ifr&fiC 2 
KJ;oT*ft-e'ft#&$tt<5o W:I10tSSscanA^o f ftt®fc-f* 
ctt:J:f)> mmmtT-flfcd a t a t*<m^fi*»w3gWr^n5©-C> *-©& 
lix-^&da t a^UTSOOSm^St^^tTOCt^T^-So 
TV- K»A*J*l/^t^-So TFT 1 ©Vg s ii&*C oT#f££*lT 
1>£©-C. TFTl«S^-etffbt^nit TFTl**n***tt (3 
) 5*;© I wlc-gcU cnW«!:^^l63fc^0LED{C^tl5m^I d r vt 
^m^I w^!83t^OLED©®i&S^ I d.r vfc— 8rTS 

O 

TFT 6©ftU8lco^Tl&BJI-f £<> S 9 ommm^Zis^Xit, 

b/c «k 9 m^mm i w tsg^^o l e D©«tt*»tt#KT f ticj:-, 

-Cife**©-?. (3)SC;> (4)Si!)lw=Idryt*ofc. fc^U :*i 
tiTFTl ZfatiZmffil dsK &fnm^Kfc^-c (1 ) & t -e5-x.'bti6m& 
. -fttfr^ I ds^Kl/^f> • 7-XP^miEVd s{w«t^l//<CV>tl/fc«^-C* 

^Hds^K<i:5M^5, ctili. V d s < tt*c: tiz£r>X 

#xT^**;b©#mW^fl;-f t y 9>f- YWktiZtoittorzh 
So c©*§£. h v y*??s ZZtiLtiZ mmi d sli> «£tfErF©5t©J: -5 Ktt 
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Ids=^Cox-W/L/2 (Vgs-Vth) 2 * (l + A • Vds) 
- ( 9 ) 

*oT. l dsttVdsCCttff-TSCtirtt*. dCT, AliEO««t** 

„ I wt I d rvtli-StU^o 
ZftK»U 01 2©H*<D»ft***.*. HI 2©TFT6©»^ai-r 

WWOKl/^Vttt©^^ TFT6<OVds^l(^0, cn£ 

d s tt»*©*#»*rr*. m^tflwit) I dr v*i*#<*oTW 
#fct-SU#l\, t-*^ I dr vliTFTl*»n«Of, *©»£TFT 
1TOWH*T#*#<*«K *©Kl/-T>«ttCTFT6©7-X«tt) #± 
#-T5o C0gftTFT60Vg8li/M<ttO, :nttldrT*^<t8 
*AKfWBf*. tt*t^ TFTlOKWVttt <TFT6©7-X*tt 

) TFTictti-rntf. 

tT? Ids < tt*fc&*^C fctffc^So -Tttfc^ I wt I d r v i# 

FT 1. TFT6*CVdsi:^ I ds©ftflFtt^S<t50^^ 

l&ft li, H^t^ 0 L E D-C©mEE|B|T^#m tT fel^T F T 6 *<ttft 

*n«. 56*^0 LE Diw«gn-5 Wfcl drvlt TFTOtftttf fcoSKJ: 
ISMIIih7>^X^TFTl £$oTf^^OLED(;:fi£*"l£&8jm8E© 
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ipKbfcKlz-f ^0*tt*H*fl:-r**ttH»Ri:^ TFT 6, TFT 7 

% HI K HI 2©0»fcHi«L OT**IW3&<«nS K5>i>X*TFTl£ 
»***OLBDfc*ft*WI*I dry«Wt**«, 01 3-Clil63fc^ 
^OLED^TFTl©V-X«9^^$tl-CV^Ct*<#a-C*5o Wt>. * 

v - yiJ ^2 £^ y _ h tcaiira $ ttfc we u^icic fcx k v j k t v - x 

^©@^0^li. TFT 1 ©fife. *l©3taE*s c anA©*lfliPlw«J:o-CB 
jKHRfcf-^ada t a fc**ttt,U<i4*IW*h9>^^TFT8. * 
2©j£3tEfcs canB©««l=J:-»-C»*a*MH+CTFTl©y-h • FU 
4y*m&? <5 h7>^TFT4, TFTl©y-hm^> #*ii*»7 
«t>fc«rr*fca&©8*C. TFT 1 © KI/-T ytmMmVLVd d fc©H»=.» A 
$*l*:P^*;l^:7^X*TFT5. Rtfartsfc-FOLEDfr&JS*. Hi 

TFTl©Vgs£«fc|i3tt*lK#fH-S, ffi. TFT 5 ©7- Mitt** d r 
VC«iJ8J$n5o TFT5^JfA-r-5BWIi. x-^tf^ii^Keftaid r v 
«U**fcLTTFT5*of ftt»fcU f^SIw^TTFTli: 
«-rc«*3. tlW^TU:t> drv*«KAtltTFT5*o 

2 7 



WO 01/06484 



PCT/JPOO/04763 



j£ti01 1 ©li8Stl^<i'Cfe'So 

0 1 4 li, 0 1 3 eSbfcWWBoBMIt**. H 1 3 fcH 1 4 fcTtt, 
IIC^JOIW, 01 3-C{iGND. H14tttTPT10V-^«» 

. #*«©*«©» 1/^**31****- *#WCtt- Y- K 

Mm V ? y i?X 9 T F T 2 © Y- h t V -^©HEfclg-ttf l/C Y-r h KWSO 
ft*i*«BEl/^*™WM-**«ffi«E*B«^*. W*>. TPT20V 
-X£TFT 1 ©y-XBttJ:i)t>-f^c:*V^*ttEC*«W*^.i:^ 

01 61*01 5K^bfc®^M©£B0tCfc*o * 
Rh5>S>X*TFT2©Y-hfcSIS2©3£3£Rs c anBi:88lfclftl§l 
C2 ^^i»), BBb5>^X^TFT2©Y-hK:Hlln-r**MCK«M»a 

BP*. !2(D«l8C8nB*tt^* 

fc«0*iLT#»R*«»K* &AC2©ffUBT'TFT2©Y-h1i&£^F 

s canAt, m^WMthiz^om.'m.^^^-^^ a t a 

**-?OLEDfc. canAi:iot«i1Sniof-^ida t afr 

6^6nfcl»K«*«*«=»*atrBa#R(TFTl. TFT 3, .C) t 

ffi»#J& (TFT 2) #B3R^©WKtt«©»*ii*l^ £2&s c 
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n A##W* t « o #WN)»MffO LED lift* 

*nfciifl«»«irai5A:WKTjW*itf»^tt'r*-9'c. (tfti. 

TFT 3, C) KJ;oT«#a«n^aflWI*T»l»l/TM*«.CTPT 
2) IZttfc"f3**E#fa (C2) **A/"e*»K «*OHK©*»^^^*5»* 

01 7li01 5IC*UfeW*H*OW«*P**o *W"C«. HS#«ltts T 
FT 1 |cJ:oT*«l*n/£«BEl/^***Ctcflt»-r*l», &*C©-i8©£ 
ft£S3£UT, TFT2©y- McBHB*n*^**E^^^*T^rW8"J"*« 
BPS. **CO-«IJCtt«Uy5:7-X*tt1W(BH>S*W»-r*Ck^ 

ft 2 coy- hm<4^ r fW5^*^*'So Etttttpas li^atawctttt 
^jspf -So «ttMP»stt«*a*f»s:" h- i/^Arku «a**7tfc' l 
- u^fc-r*. mmz&vs, TFT2©y-M=WE«»* <y-hM 

*Cptnt> TFT2®y-M&liAVg=AVs 
*C/(C + Cp) fcttftTU Vgs«<tt4. H, L*tt©lMf*ttff 

01 8li*»l8»r^<6H*®»©tto**fc«^**« *0d©III&8li> 2o© 

-M^T* (01 8-CI4PMOS) fcbTV^o *l/t*«T?tt, @1 

■f «k$KU Z&MftK&\,*T * ft *><!>?- M*#*4>Jfc**8 canicjg^ 

U «fl)»^IPticfcW«t**. c©»£<z>£^*tttt. 0 7ir* 

01 9«B1 8C*tfcMW»«W**« *«"Ctt, H5, 08. 0 
9. 01 1~0 1 7i:^U:@Kt»> ^-W^Pft^^TFT^ 

2 9 
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Ltz 2 mwL&mmm v ? > t f t 3 * ^ r 5 > v 

X^TFT 4 ©y— h**n-eft»<E53taE«> l ©?£2&s canAS 

tf»2©j£aEJ»scanBC*«bT, *n*ftH* CHUT*. 
*fctlirr*a*tt* 01 8 0«0 J: ^CTF T 8 Rlf T F T 4 

x-*&d a t a©*tttt**fc±»«*<, Mttt**-fc*bfc"MrW- 
*&d a t a*W»-r**«»^«W****^^ *«6«ttt«5W«« 
AftWtLr. mi 8©^9tcx-^^da t a#PNP h5>WB I P 

>5>X* I B I P 'io««««»*iSfr*fcx h^y^B-i-Pioai/? 

* .15 y*|S]fc**gflW>WE V) TV **U1. r5>$>* 

*B I P 1 tt««J6MMkl/t»ftU x-*&dataKlilw=/Mb© 
**SO***<«Mftn*. M&**7*C. TFT 3 ©W > fc'— 

rv^iff-rS.-k^-^^Ett^iWUTff*. h^>^X^B 1 P 1 
*«*KA«tJE«lEtt*^\ ®i&S^liy8 IbiOiW. d©i£TF 
P4*<on«0-C*n«. COJf^bfcMfWTFTlCWV JE»CHW© 

ftoT, TF T 3 fcTFT 4 W$*neft# 1 ©t£2& s c 

anA. »2<WH»8C8nBi:^tll«U «a*»7*CttTFT 3 
K$fc/£oTTFT4£o f fimti-ZZ bifiZbmt Is^o 
H»«-*>'V^Ttt. TFT 3 t TFT 4 (±, m&Ltc&M®& 0 7 
•efc*i&glitt<s TFT3 fcTFT4 

N -en-en©y- h^s c anA&tfs c anBfcl^'5SI*©£3tljlfc<fc-'"CW 

3 0 
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8PU «a*»TI*JCttTFT3lc^oTTFT4*<o f itmttZ&i 

TFT 3, TFT4£-fcft'? , tlg!l©^2$s canA> s c a nBtc«k 

TFT4*onftHtU 7k&m%-&xmm*tiitt? *> Z ktfXZ So CttJi, 
TFT 1 ©y— h • Kl"f >> ftOTFT2©y-h3^***tl**:»>'TFT 
2©Y- hmiEliTFT 1 ©bt^ft (cnttTFT2©U*^«lwBHr»U^ 
) itttK TFT K TFT2*Ko f f #$itt<5^£-e&So &2©s c a 
nBOift^li. 02 0 (b) K**J:5C '<*xl*©iB*r«£5*.Tt>£^ 
U 02 0 (C) l^tscanB' ©£ 9 K*«ttttilWT«r#«*T*Alr^ 

o 

ffi®&mz$i{ttsitZZt-tf<*imx$>Zo R. G. B©fe«i:$2©tISlsc 

BSC:. K UOTW«WS*#fc^»^ f§3fc»ifa©£>te (duty) 
CltiaoTM^OLEDiDliS^K^^, CttttflP # 
**<C»tsa*««*a^ C tZb&M? £©T\ y*-?&d a t a^©*£& 
❖^»IaISS©lia^^^^0. Stji^S^fflfeSIST'tSo 283fcd 

ttz, is, ss, 09, 01 1-01 zxTFbtcm&tmmiz, 019©® 

K-Cli. )RWIh7V^^TFT3 tg&ffi»H >$>**TFT 1 t 
****«^-fyi:tT^S 0 <Wil«*lilffl»llh7>yx^TFTlA<Nf- 

+ *;t^ -<:/©&<£, *iiffl*«ih5>^^TFT3*Pf-**^^-r^tl/ 

bps, ?-?&zmWit%feMMUWim&*mfc?z>uhx, T-zmomfc 

3 1 
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itomm^m^ts ^-^mmmmm<Mmmm^t>n^-r^±. tft3 

£j»gilCon/o f f -f6fc3&©7tS$s c a n A ©igiPI 0> 

* 2f cd (w 5 d> e>T * 6 o 

^ oTn f-^f,TFT3, TFTl*^t-Ctt*«ttlwSSa«©*E 
ST^Kt^^U^, *CT?. 01 9©«WT?I4TFT1A<NM0S 
T'fc£©K*TU TFT3^PMOS-C«fiRtT. TF T 3 -C©EBEI^T^^ 

*<«*©t§©TFT3lc*?tf**E»T*/h*<^*^**« 01 9©^-C 

s^^m^iw^^^t^ii-en^E&iJ-rT 5 -^^©^^^^^^^ 

. -enc^TTFT3©y-b • y-XB«E©lft#«fc**U TFT3© 
jyV-yyxKTitzmKmtZo cftC*U iUTFTS^NMOS 

i6jt<&»k TFT3©-r >tr-yv;*ttJb#bTb*^, -5 s - *a*tt©-h#* 

m%*+^o TFTl*PMOSTtllJ«Ufc»AttTFT3ttNMOS 
j^STC**^ UCt ^ l s c a n A t$ 2 0tSi scan 

TFT 1 ©f-i-^HI (W) fcf- + **£ <L) <StfcW/L£®Klffi«J&l^> 
^X*TFT 2 ©W/L ^bT^6.6#01 9©H»tJltt*o - 

0J;^i:tft i©w/L*TFT2©w/LJ:?)**<»je"r*aatt. m% 

3 2 
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(D1MX1 0 0 [tfm] xl 0 0 [jem] =1 e-8 [m» ] , f&»*2 [c 
d/A] ff*i> «*ME*O»**FOLEDOWi««tt2 0 0Xl e- 
8/2 = 1 fiAbUZo 6 4FgfP«ffllbi:-5 fc«fc. fc/NWICWr** 
4 = 1 6 [nA] S***!K £©*$tt*3«*«IEa 

(r^-r * c t tts^-cn u*. »:tfti *u > f - * >*«>*n wre» 

i2 n:*n9i:> TFT1©W/L=100/10, TFT2©W/L= 
5/2 0 k-ttUt, W/L©tt#4 0t«> 1 6nA©OLEDiii^» 
ZtcMZT-*md a t a K«*r-**«&*«»* 1 6 n Ax 4 0 = 6 4 0 

TFT l*TFT2#8&©h7>^**^^*^ ,;,u *»WttW/L*# 
t a fcBf36O«ttfc<0H^^-^** LEK1 ** ll * U M***®**** 

tt^Kftsm^^ctt-'^fc^*^ r^j *«&tr©c 

* f 8 - * Mtt*<T*« otTFTl©^ *Kfi*Ctt 5 T F T 1 ©-f 
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-ec-C, 0 2 2©iISSt?li. f-^ida t atSE%mlfcGNDt©ra^y~ 
?*?LEKK AfrWiriiNMOS h5>2>X**«BU VgirbTI*-^ 

ICtt#ibTatt:K*n*««3&<«llBU CtlliT FT 1 K»ftS*«0tt'PMi 
»«A©»fl2*IB<. CttK#U NMOS*ttWfi*t?»fr***itf»«E» 

data t^oatttoBH-aUBffitt^^PRC 1 *fttfeU *©**© 
»^(C«koT##ii*lw3fc3io'Cr-^ISl©t!0»§«6»:^*m\ *£&❖©&& 

0 2 BTttffia^WWfi*©^-^*®*^© vc**»* 
Ctilis *W©»*HM 9MZts\,*T rMJ *«^fc»*-C, 
«#ii*n^H*©TFT 1 ©UfcHTV t h 1 A<0ViKtfit^ **** 

i*H*icjMFfc&*©*£-efc ot, «ra© J: a **#*#«»© 'J - **** 

3 4 
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o 

-50 ffl^PRC 1 tUTPMOS ■h^V^^SftfiU MttVgt 

tt, ^^ow^^vu^^x.rv^o c©'<;i/x6Unn::£oT 

thl EUiK-t#U ^-(D^liff^iA^m^I wt®^rtSU©TFT0Si^i:©^ 
,Jjfc-f £ £ 1 1>> T F T^a-tx t {mmztm®5'a'C&f&-? % - t «Ttre&£ 

o 

fc£09©l3l&fcMte{K TFT1 tTFT 2©#S*-T?*£P3 L 1' *to9<<7 ( 
PMOS) KiSHtfifcLTV^o cnfc#V\ Hf^LfcSSlcJ: 0 TF T 3 £T 
FT 1 kmteZ&m.?-(zrT$ > ZN? + *Jl<*'C7 (NMOS) tU £fc#I8l! 
t££#&UTTFT4 feTFTSt^-OW-fT-Cife^Nft^/V^-r^ ( 
NMOS) i:tTfilBgtT^-5« 
0 2 6 KlUS&Cfc^T. TFT 1 , TFT2©Mh5>^X*li3&#;3^0L 

wjEmzitmtztctbiz&ftizm^tz x 6 i:t f t 2 £&fnm*rei&f££ ■#*© 

tfSSU^ NMOS ©*§<£> SifmfiE£fi±;*-fr£/.:©KLDD (Ligh 

tly Doped Drain ) ffi&Zt <5 z t^-H&tfTC&SK C©^§£L DDI: 

3 5 
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mmtzm * n*-ri^ *v * * %mm&# p m o s k&^xz « m** 

t PMO S KX - U\, 

^<kY-hfc*I»^U *©&H£^ TFT2©Y-ht£»^& 

hZ*LX, COEIIStcfc^Tfe. TFT 8 fcTFT 4 
ft* -f < > **ve*ft© Y- r <*$ 1 <^2& s c a n * 2 ®^ 3E81 
s c a n B bl^oM* ©*£tE*SUC X o Tfflffl! $ n> * £ ii**T * C tt T F T 3 
|C5feAfVCTFT4#of ffc&tSnSo *fc. 02 1 IcMaftttTUHHl/fc 
Bf«oj^«JBrtT»*a**«C»T***fc»C. TFT 1 © 
1MX (W/L) *TFT 2 ©H--f3CJ:«)** cfc * tSB * U '° 

gg±©fiJffi*JtBt£ 

tl«> tfci&fSt-?- (TFTft if) ©#&tf£o£{CJ:£!*\ t*-*!**^®^* 
ft I wKSMCttW (SfclittG) "T I d r mffiffil&SOBfc 

^ (WIRE LSI** if) Ttf*f"Cfc#WC**. C©J:«5<cS*Sl!ill»* 
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1. mm#mzm®fi.mzm&-rz>w.viimw}®®-c&^T^ 
mm tr (5 b mis ^ * £wr s flr***a<tt*& $ n * ot* t > 

fir A £ ftfcX-f y?-mh?yi?X? ZiS/u-ZiS 0 . 

ff*^2Eft®mM»[II&o 

3 8 
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*** 

=t tf An^- n k is u p * mm mm&fo? 
warn 2 E«o*i«ffi»ii»o 
8 . mmm&m v 7>yx?<D®®M*tms&mMm v^y i?x9<t>wmm 

1 0. mv%»M hy>9Xjro h5yb:**-!Nf XtfttEBM Y?y*JX 
9toY7yyx9V4X&+>X%<,WL%.&ftT^Z> 

3 9 
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12. m&mm%v?yi?z 

mass 1 5 E«©siteffia®»o 
i 7. neottnti, fnE»Hh5>?***»^*ft**»**®** 

4 0 
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1 8. IffEgASB. WE«*«acfWEB»8IJtt«»©h7>^^^*fi*^ 
*>tffc*»IBI&*«lJftU 

i tz\t 2 ojk±cd h 5 y : jx 9 \mtis,®&*®m,fa 'J - 9 zm\t 
it ^ i mmomffimmm&o 

9 k. 

«»*fl[i:«rEWtt«*Htc»«*ny5:B»«ifti»y- ham#&m r 

5*9X9 k^ 

% i m&^itrEg&Eife&Y- ha*JM»* f 5 * vx9or- h&v 

4 1 
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9b, 

pfs^giffl^y- hmm%3}% b 5 >*j*wr- b mmmmm 
tt^nitcftttdn. y- b^mmmmm^mm^titc^ bmm 

mxm 2 3 st®.®m%tmm®® 0 

2 5. 1&E£&J8 YyyyxttoYyyyxZVJXfrmftmMm by y'Jx 
?<b by y'JX*?* XX < mfeZtXX^Z 

4 2 
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2 6. 

u 

£ ©IK 0 bT«»-r «*JftfiHMB t , 

2 7. WE*Dj^£m#ttWrc*?K fiiI2l£&&8&T*fiU#£ft6«li 

2 8. «rra«i«mtt. «w«^*iiii«»i©h5>^^fc, mm 

2 9 . ttES&ftmtiv mmm i © h 5 > i?x*©s£ i ig^turEiwapig^ 
©K(c^^*ifc^2©h7>^^^* : ir-rs 

ft*® 2 8E®©S^g 0 

3 0. fifEU 2© h?^* WTEx-^lillcftt&^nik^WESA 

3 1 . 1&EgASBI*& 1 *§WeirE£ 1 © r 5 >>U*©&1 KftHStl 

> $ 2 Sfim?- * * c&tis nttm z © h 5 y ? s-w u 

4 3 
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2 9 ^®©^gg 0 

32. m%,&&&tt&tw&,m®m±. m-®hyyyx?vkz 

Ztltzm S(Dhy> 5>X*£*r LT^S 

mntm. 2 8 iaf&£D^&g 0 
34. mmmmt. mm^iohyyvxpommm*^ mwmwm® 

it 2 9 amo^^sgo 

36. mm&iob7yi?x9tm&m*m*®®K%4(Dhyyi?x?zi} 

3 5 B^om^mmo 

37. mmmioh7yi?x9o%iom&zm*m*w&mztu mmmi 

3 8. mmmmmvmm.m&&ftmmn®h7y9z?fr<bmmznT^ 

4 4 
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4 0. mm&s<Dh7>i?x?®%i®%*\zmBm7iim?&i£&zn. mm 

m$m 3 4 mmom^mmo 

mxm 3 7 E^os^^go 

m$m 2 6 mnom^mmo 
4 4. luEx-^^tRiT^mfit©^^ y-^^w^^nTv>s 

»«9 2 6 E8<D^ggo 

4 5. HfEx-^gitRiT^m&toK^ w&fe&mmttznzwuzmfcT 

mntm 2 6 mmom^mmo 
4 6. jts&t. 

1JE7*-^llRtfjt»<0^»C^*$n^«Jf*W^*B**WU 

irEH^tt. iJrE^2»^s»?$n/ct#. «rE7 s -^»cfti^$ns**flr 

4 7. fnE»ftft«ttSET*9. 1frE«E*««K^ftLT«rEx-^»lc 

4 5 
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5 0. iifES&2© r5>i?X*li, liiEx-^^^^nsM^PfE^A 
> 0 2 iSWifEx- flfe^ 3 CD r 5 > 9 £W U 

mess 2 r 5 > * <Dmm*a¥ tmm% zohyyyz? (Dumm? 

m&m 4 9 m^om^Mio 
52. mm^uwutm^mmm-t. i^-©h-7>s?x*-e£>£ 

4 6 E©©^^So 
5 3. iifE&i&S5li> luE^l ©h^^^X^cD©l«W. 

5 4. iuESi&SBIi. fuEH 1 © h 7 y^J^^OUU^^U 

4 6 
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5 5. flfE&Mtt, mm%l OhyyVXfC&Z 

5 5 mmom^m 0 
57. mt&&i®hy>yx9®%i<Dm¥izm7P%*#mmzti, mmmi 

ffititm 5 5 IB®<Z>a^iio 

5 8. m^mm^R^mB^m^wmt^oby>^x^^^m^nx^ 

it 6 1 iamo^^go 
mntm 5 4 ei&©^^^So 

5 7 mmom&mmo 

4 7 
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6 6. 3feaE»*ii»caiR'rsj6»Biiia»t. 

»stt ^«w0 bfcmss i/^^rr 3flr****£jfc hxmkf- 

fjf*:g6 6Effc©£^giio 

4 8 
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K^9( 6 7 iBifcE®0^&go 

mmm&mt. ttimm&mn?- bmmm% v ? >i?x>© ku-t 

It 6 6 EtcCD^Stto 

iyoiznmi"<Mz%mtzmzmmu mmL&mtmv- mw,m%b 

E&MK&fTf 3B$Kii»r$ft. lijEg&ffifcigy- hSS^m h 5 >S>X* 

4 9 
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it*® 7 1 faffctD^^ilo 

7 3 . «ne>u ? f-ffl&gy- hsm#x&£ b v > i?x*wmmznzfe&m 
mmm 7 1 e®©s^So 

7 5. fiiESI»8&li. y-K Kl/-f>, v-x&tf^ + *^£ilx.rt:®i&ffl 
+ UTIirE^^tC^ 

77. irEffiafflifesy-hasiP^*b7>i?x^ii, H*flT?*ns-rs$ 

5 0 
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»#fi7 7E*®**8lto 

7 9. |aEffi»ffl^y-bSm^*b7>^X^{if&ft®«T®I^U * 

If*® 7 7 Elt<Z>£*£*> 

8 1. ||B»»IMiy-«W»*^ 9> ^^ ttttiT -**" C * fW " * 

it*® 7 8 fa®©m^iio 
8 2. mmmmt. vi&&&toko®vm&&mm'f-hmm%%\> 

KfitMamfMb**- i«im»»*5 McBHBbfc«»*c 

6 7 E«©*jNfclto 
8 3. «EHMti« MH»H^C«EIEJ!UBIMiy-Ha«***»'5> s; 

8 4. nnemi#ft». MfM*«r*^««o«*»©«M«E* 
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8 6. mmmm^mt. 0mw}mizmmw.^mmbxmB^m^^m^t 
ftmzm < mm mmmzmmmmzm Lxmrnmytm+zmibftmizw: < m 
mom&zfflmbT^ &wmom&zmm*imizLtz 

h ? y VX*£&&£t>1ttzW,ffi®®$:mf$, U 

1 o£ 2 oEJ_b©|fe& Y- h mm%%i% Y?yy*9 ttmffiM&* 

®m,fa*)-i?zmffl?ztzi6izyzrfr?- hmmz^tz 
8 9. tammmmi. y-k Ku^oR^v-x^ii^/c^y-haa^ 

5 2 
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If 3t® 6 6 E®©^£go 

mm 6 6 E®©^^go 
92. aUBT-pmtffifemtiLt®®^ u-?*"?#»»3*vci>$ 

if #® 6 6 mWLOm^Mio 
9 3. fjEx-^^tRJf^mtttOlSI^ lfrE«*#»Ratt*Wfc1MaT 

6 6 Bmom^Wio 
-xra©«E*i£±jf try- HrBmnsnswEu^tT^mE-r* 

lt^9 3EK©^^go 
9 5. lirESi&gffte. Kl/-f yROfV-^^W-T^lftfty-HS** 

BifE^&S&li 1iiEi£l& h 7 > 2> * * © ? - M-J&ft 3 ftMotiiEmiE 1/ 

5 3 
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m 9 3 E©©S^!to 

9 6. mBmmmt. y-K Ki/-f >»tfv-x*»-r*ittny-Ka«* 

£*{cmH-*i$BirE&*©{fe«©^ft£ia^^ ffE^y- hS^^m 

h 7 > s>x * ©y- h tcwfln $ ^£ mEE i/^*T»paE-r* 

fjf#Jg9 3Efo©S*giio 
9 7. laEIBft^ttW^xl/? ha** **-tr V* 5 

99. ^$»*m*a^-rsjts*ftffi»ia»i:, 

ifEM^ttx 

5 4 
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WMmymv- hmm.R3i%: v^y r ir*a^»ts*n. # 2 us 

vyyzfbZtts 

5 5 
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*&&y- hfi*s!i»*h5>^^^«»*^tt*n*n*tt*3t»^»tt*n 

It^S l 0 0 E^©S^^fio 
l 0 2. WESlJIffl h5>^^©h5>^X^*-fX^ttEB»ffl 

ft l 0 0 W&OWfr&M.* 
1 0 3. WEX-f y^ffl»»y-hM»»*b9>^^^.E*iiffllft» 

It^cS 1 0 1 E$©^^ffio 

1 0 4. ^sit^tcjsbfcm^i/^^^s^^tt^-r^^-^^ts^^i/ 

5 6 
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1 0 5. fflBXftftt** *-K V-X* FW>Wft*A«Uttfl 
tt&Q 1 0 4 E®©®^0Ko 

;P£Y- Mw£i? b«>£— 

n i o 5 ia©E®©®^isi8&o 
i 07. «E*A«ii. M&*mm* J f-ha*x***7*vz* OYtl ' Jt 
y km?- * it t ®m i=» a d nfc«a««ty - h am#afrm h 7 y V X * 

If ^® 1 0 4 Efc®S3tl!fto 
1 0 8. mmJk&ftfc&V- t^RW^lv^itZ?®?- h y?%%L 

5 7 
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1 0 7 BtS©®3£H!8&o 

109. m&x<< v : f-m&r-vmmR%i%v?>yz9\t> mmmonm 

1 0 8 iBtOlfi^o 

1 1 o. frEx^y^fflttgy-bsm^^h^^^^^R^iaEJRM^ 

ra«iri5Ex>f yfffli^y- rS«#2&m h5>^^*»a**T^ 

smss 1 0 9 w&mommm&o 
111. ffEx>r y^ffl^y-^a*^^^7^^^^*^^* l ^^^ 

if ^9 1 0 5 Ef&oHftHIKo 

sit^l 0 7E®©®^@Ko 
113. m%M®mt> Y-K Kl/-f ^ V-^&^ + ^-'l/^II^^Si&ffl 

im*f- mwi^m v?'*?** fca^fc 0 „ 

5 8 
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m*mi 0 5 EfcOKffcEIKo 
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